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Abstract of JP91 16134 



PROBLEM TO BE SOLVED: To provide a device, 
which has high maximum control current-density, a low 
latch current and excellent process controllability and is 
manufactured easily. 

SOLUTION: The resistance of the base region of an N- 
P-N transistor having a MOS channel having high 
density and thyristor structure is deformed in the 
thyristor structure. Higher MOS-channel density is 
attained by directly connecting an N<++> emitter and a 
P<+> cell to a cathode electrode 28. When an N<++> 
cell and the P<+> cell are connected to a certain 
constant region under a MOS gate by a P<-> region 42 
and positive bias is applied to the MOS gate, higher 
base resistance is obtained, thus easily latching a 
thyristor. MOS-gate control base resistance applied 
between the cells has no effect on the latch-up 
capacity of a P base cell, and a smaller dimensional 
design for a high maximum control current is permitted. 
It is preferable that the device is manufactured by a 
cell-shaped layout having check board structure. 
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BbtchWibZ. J^iS^MOS^ + ^l/fggfct. N 
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UBtf F A®±K:Eg 3 txtcwmm t . 
±BN*l±K:ieg;?ftfcN-IB<t . 

l>fcjg£fc©N ,, -lz;l'£*WU SN^W, **©? 
+ * */c*{C P S!©-fe J H*<- X«W3 K. . 

*©«U*»6IB»**l»rEB8n*:N"i3 

*l»Tj»3ftfclk&<Z)P*-fe*£. 
B^f-r5N"-fe;Hs«fci^P*-bJKDBUcgCJfSlg»©p- 

*E«ai4*#r*c tzwtkttzimy- a yx 
if. 

[W*S2] ±BN"-teA#. JbEP'-fen^tifctC 
FttK»ft3H. C*lKJ:*lJJBN"-fe 

BP" WMBHHc <fc 0««kS *i* C 4 *1$Sti * SflS 
oiiBHSUfeN^-feJUsiCfP'-fe^OIfflKSSSn 

/ty- f#«**& c £*im&r*it&92 tcBtttD 
FiMyx*. 

•[IM&B4] gtc, JzEP'-feJMtfitf-hBN^xs 

I«k4r4iiwai3 KiBtgc^y- F-y -f y x >. 

[1»**5] K«C. Jja#FAP"*fc!Sfc3ftfc7 
y~F:a'>**h*d&e£*£tt&-fS8lt$J94CcB. 

^*5<fctf±IBN"x 5 ^ *£«©WHSl/fc8B&©& 1 © 

w-^K^sti. mk. ±iep*-fe;i/*jj:c;±faN 

— 1 5 » * £«©»« l/fc»H>* 2.©**- 7<cffitt 
3*ifc7>-Fa:/**F'***. ±Br>-Fa>* 
f h&Jhfiav- Fa>*> Ftc^tTfit&tfoW&T 
i£?9 7±tcEK34v MKLft:P*-fe**J:eW* 
x 5 9 ZMWom 1 fc J:Cffr2 © y*-Vfl&5<r 9i 
*C'fc*«©±E*-F#R»£**U W8t/fcP* 
■fe^fciOWX 5 » *««©_hEI& 1 ©y;U-7'©± 
E^-F^R*. B8bfcP*-fe;Vte<fctfN' > iS?2 

wft-eftsb <* # s t <t <t %>nim a «cB8©*a 
»y-F*-f 

tcmmmmucP' twists c tzimt-t 

«2 (CiBI8©ffi»y- MM y X 
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P^iSg©*FA@i. 

±IBtf F AH±KIBg3 fifcNjggJl 4 . 

±BN'Jf±«:iegSrifcN-!ai. 

±BN-Ji©gffiE«J:«:>Ptfi«)«:^iB§n. HRifcfc 

C>fc1fi&©N ,, -feJl'££*rU BW-feJW. 7*4 X 

©stRsn/cE^. **©*+*;i'£^/&-f*fc&K: 
B^-rsN"-fe^4s«tcjfp*-feji/©n{cstf$a»©p- 

[ft*®9] ±BN"-fe^*J. iBP'-b^iifetC 
**9#-;K--FttCc#tJ[3ft > C*i(cJ:DJbfBN"-tz 
^©&*# v ±BP*-fe>l/95#K:J:Offl£*v -eccc± 

fip-aawwwcj: o«^$<isc t&mttzn 
>m 8 Kiaiso^y- f y x 

[fM<JS10] ±BN'*-feJU©^ + *.>kBc. 

20 *^±IB^«L/cN* * •te.iMa.fctfP* -fe;u©KCciBg$ 
tlfcy- F#S*£ifC<i£#m£TrSfii#59K:B*S 

©*&i*y-F-y-fyx*. 

Cf»**ll] MK, ±BP , -fe^te<fcD J ±IBN*'i 
5 9 *fU£«cSfc3 ftfcrt y- F =t > * * F tdtf C i 
4«FSiT5i«*«l 0{ciB4S©iffi^y- F-y-f yx 
f. 

Ci«^12] HK, ±B*FAP"Jl{c«^§4a/c 

30 [N$JB13]' ±B*V-Fa» f F*«. ±BP* 
*;H»«fc^±BN"x5 9f««©BSl/fc^©»l 
©y;l>-^«:«iRSn, MK. iBP'-bJUiJrViB 
N"xi> 3f^«S©PSi/fcSft»©gr2©^;i'"^K:S 
i^3nfcr^-Fn>if^ F*$*. ±IB7^-Fn> 
F*s±B*V-F3>5ff F«:^Lrfil^©B8^ 
-C±fB^9 ^±«cEgSn. B?SLfcP f H2;Hs«tc;N 
♦ ♦ X 5 9 £ ®i^©^ 1 fei O'm 2 © ^Jl"- ~70)fc * 

»s« u yt* * ©±b f ^saj^^w u . ffik btc p 
•WW'ir? f M$©±Blfii ©y^-y© 
40 ±B^-F#e*> K^L/feP*H2;HBj;VN--x5 9 
* ^©±iB»2©^-^©±B^- F^SijgffttB 

©M^-cfPiiis^5Ci4^Na«fr4is*]«i iccbk 
©ffttsy-FiMyx*. 

[ 14] MCC . ±B? 9 y©^*S2«cffig § 

5j^9{cB«©iteiSty-F-y'/ 
[»*si5] ^y3>^9^4^tf^y-F-y-^ 
yxif-c^ot^ ±B^y3>5 i 9^. 

P-iSKctfFAJli. 
50 ±IB*FA®±{CgBg3txfcNigSli<!:. 
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t>/c «&©■* -PJ X * £W U SIM »J X * * P 
-MX$HzjI/*», I©i88p-C3>*f h^ytcfc*) P 

s^-xidii&u *«0?-t-**£*^«fc:it>tcp 
S^-x©^fr6iffl|ig£fct,>TIBB;**i;fcN" y-x 

Etc. iSBN-IKDailEJChtc^WK^BBSti^ R9 

pg**jt,>fcffigt©p* -fe;p 4 £WT i c <b ztm i -r 5 
latgy-htf-r i/x*. 

[ » $m i s ] ±fetf x * -fe;^. ±ib p * -t^ 

££fcK*x-,:*7--#-Ftt{C#t!t;*tt, C^{CiD± 
iBiMVX *■&;!/©&**>*, ±eP*-te*flSfttcJ:r>H 

**i4e£«M*±-rsii*j«i 5(cie$8©*a^y- h 
tMux*. 

±(c. fro±iBBI8LfclMyx*Hz;i45J:VP*fe;V 

m^mi8] HK. ±IBP*-fe;UteJ;^±IBN"i 
i 7 Ksa«©ifi8y- mm -;x 

[M$gl9] Mfc. JJE#hAP"«C««Stifc 

{CiBiS©»^y- Mf -Y 'J X 
[ff^2 0] ±IB*V-K=i>$i/h*J, ±IEP* 

©iOl—yicglftSft. E(c. ±Bp****,fcKiJB 
N"I5'> ^^©^^^©^©y^-yftlg 
&<?tl)t7^-- Fa ±iBry-Kn> 
• * t> h #±iB# y - F=» * * KC** OTllHfeCWDBK* 
?±gE*9:/±CciBH3tt. !8«UcP*-fe;UiiJ:tfN 
"15 » *&$©mfcJ:tfSfl2©^- :/©**#. 

'tWW'l 3 9 tt&WD±M&8 1 <Dtf)l-zf<D 
±iBy-h#S*. B»LfcP*fc**J:tFN"X5 9 
* MUMXtiBSI 2 © y*- y©±iBy- h 3M2<!: jgftfB 

©wfc-cttste #-5 c i fcn&i r zmxm 1 8 «tsB*& 
©tasty- mm yx*. 

[ffimz 1 ] Jg«c. ±M& * ^©n^S2«:BBS§ 

ftfc8&©«j$ uc p * tbz&ts c <t z®mt r zm 

1 6 ccfa*s©j&ify- mj- x 
[Sfcjai 22] ~> n > * 9 •? *tswmy- h v- a 

VZ$-C$>-7X> _hiB->'Jn>? 
JJEN * *±KBB3 tlfc N" ■ £ . 
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±fBN-H©^BBE^±(c«fa«)K:^BB$n. &8Bi£fc 

nftiWRaif'f >)*ZtttL. SUM U 

PS©-fe;Mfr<-x^rtK:^**i. *©igg!S*>6rafii 

£fctvrffig;**-ifcN"xs 

Mfc. ±BN-JBfl!)«iK*J:(c«»W«:»E3*l. Rfl 

io yicJ:*L ±fBPS©^-x®$ttigj8$ft*C£*ft 
®£;r*t8ilSty--(-lMyx*. 
[«*«2 3 ] ±IB1f 'J X * -fe>U*i t ±fBP* 
ii*>{c^i9*-sJ<-Ftt{c»«sn. cn«:J:0± 
fB-t^-Y x * -fc*<!>&4 *s±iBP *-fe;i'gi5^«: J; 0 H$ 
C i 2 2 KiB4S©J6^y- h -9- 

-p;x*„ 

[«^2 4] gtC, ±IBN > '-fe;W©5 i f ^^itC, 
^o±IBR«L/fcN' ♦ HzjUj Jr^P' ^^©fflfcKSS 

20 ©©^y-h-y-^yxir. 

[I»*S2 5] fgCC. ±IBP'42^fcJ:C;±iBN**x 
3 9 f ^HtCcSi^S titciJV— Y^lsZf V Z^tsC t 

m&t?zm?m2 4cciB«©^y- ht^ «;x 

[i»*S26] MK. ±iB*t-AP*'JiK:ig£l;**ifc 
T ^ - F > f * h £fftr C i * 4$ft £ f 8* *W 2 5 
{clB$K©&lity- h if 4 x 
[«*«27] ±IB*V-K=J>^i'h^. ±IBP* 
fe;l>*$J:c;±fBN' • x s 9 *ttWBM£Ufctfa<B8 1 
30 ©y^-^K^ilsn. Jgtc. ifBP'-fe^teii^iJB 
. N"xs 7^M^©»«t/c^©02©^-y{cS 

•C±iB?9y±{CSBgSn > BI«L/cP , -feJl'*J«t^N 
"i5 9 *&«©!& l te«fcq t »2©y;u-y©^<7*J > 
^f9Uyt*^©±IBy-h*SSi5^*WL. «SLteP 
••fe;Hj«fc0«N"i3 9*««©±E»l©y;l'-y© 
±iay-h#S*> BS«L/fcP*-fe^*J<fcyN*'X3 
. f««©±iBm2©^;l/-y©±fBy-h^l3£3lfitB 

40 (Dwmms&zctzmittzmxmi sictm 
©teiSty-h-y^uxf. 

[«*]12 8 ] KtC. ±IB^ 9 y©^^2{ciEH3 
n/ca»©B^ 6/c P • -b ;W?r^tf C <b *^m<b t -Sit 

2 3 {ciBtt©jeisy- h * -r x 
[^w©»*ift^] 

[000 1] 

[^©ni-r*g8B»R] tt»y- him 'j 
x^khl^ «f(c. ttJnsn/tm«ESfi©yt«)©iKfgs 
u-r K^rti^fc^-xjg^a^iSty- h^-< ux 

50 *ttWf*. 
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[0002] 

nj}zj > : ?->>/m£bxj&mmmi\ -*k. im 

O S»S©y- Kc#^.?>lT.*m#«: J: *) S 
8P©SItt<H>ofc#g*«-rS. Wttt. 

jsrr s v. a. k. 

^^txfc rM0SMtsi-9-w > (mct) j (iee io 

EiU^hP^qX5-f^J' (I EDM) 
-tj>\r9Ai>*7>Y 2 8 2-2 8 5 M v 
X3, 1 9 84^1 28) Ki&MOSil'JfflllMl'** 
'(MCT) [ te«fctfM. tyyw-vK.&Vi&^htx 
tc, ^-xmmm^A VXZ (BRT) :SrU>M 
OSy-h^-iM'J^J (ISPSDW1, 1 
3 8~14 1M V 1 9 9 1^*^0**1^5. 3 8 
1. 0 23*1) icm^htltc^-Zffln? (B 
RT) 

[ 0 0 0>3 ] 20 
l&W1)W®iLJ:5t?Z>im] 1/*>U MCTtecfcCJ- 
BRT©^tCte^T«> P^t^MOSFETOt 
y**S&£^3ftfcP*«i£K*6#Sfc»}C^ 

ftlft; MCTIJNl; ?*$i$k:Jfi?*;*ft/t*-->#7 
P * t^^MO S F E T*ffi*fc 3 oofcffclfcgSrW 
t/. C©CiB7 t ^*-Y^©«fP ; S:'ait{Cl/rU-5. - 

BRTtt2o©ffitJt»S*WL. $->*7P?t 
^MOSFETB, N-^-^^rttCftaStlTU 
io <*fc. MCTtei!>'BRT^/UX©g^|ffllli«E 30 
«. ±t LT*->*7M0SFET*i-*;!/©ffifa(C 

4j^3#4Ci{C<t»)^fiS-rt4„ «£3fM©BRT 

r«. WT©-«r^6»*i5J:^{c> ? 

S (J latch) (*, N*xs (L..J ©g£(C 
Jiitth — 2xv, t /a„,P lli , k...^,,, 40 

* ©fltettc i o ea&-ct SNPN \- v >i> X*© 
©m^f. tei^-en&JCifBP^-X (Psh. p b 

a s e ) bt&tnit, -iv-zyiy'mmt&'om. 
act*, ztitttic. m.^v ?ntim&*^-?z>fc#>K. 

«. i$ *©fi$£*t< C© 
Mn3tt. MOS?t *)l®&<DtS£*m>$-<i2>tt 50 
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{st^^^mfifj©BRT^js^ff 6^1^*^ cntc 

<fc9> BRTfi|jg©SA$ljaimiiSEfiiA«*lM$tlSC<!:i 

ft*, sc-ot. $2&?utt < i ) m^rnmnmrn®.. 
z. 

[0004] 

■< <) ZUlcXKlMMOEtfi)*. 8iC> BRT©^B5C«t: 

^nawfuaMos^+^^ggfc-rs^ 
iorara^B^/cP* -b;i/*#r 

£tt*. S*©P*ffi;ti^Wf , 8«L//cN*'-i2;i/teJ:a: 
p^i^ratc&tfr&ifrf*. _kiBN**-fe;M*. *n 
^ftps©fc;M*©^-*^©»a>6rara£im>/i: 

;b±fc <fc l it n • • -fe * <t p * * Ji/©n tciea 5 n 

-5. *v-Kn>^;57 h«, P'^tectCWx 5 2- 

t>) . 7>-K=»>**Hi. fiSP"l|Cc8gR$n 
-So p^-x^jsb. itfffifaP-fi*:tj(^©**iiu-c* 

l&2] J,. ttll - V../a„, p L..Z,,P,», 
„ (L../Z..) 

c 0 0 0 5 ] ttfoo «c v *mi<Dwmmo>mm 

*v- Fa>>* P^^teJr^N^xs ^ 
$^«cf?!fSofc» 1 ©^-^cc«^sn. 7^- F 

L/cm2©^-7'(C^Sn'5. i^7y-F3>ir^ 
h«; *V-Fa>*> KC^UTfil^K^v^JiK 

/c^f 1 te«k^2©^;i>-^w^n^n^sit/cy- h 
P'gwwxs^i^io^ 

-y©y-h«B?St)tP'^fcJ:C?N , 'X5 

mom 2 © i/ju- y©y- f t mftftowmftm 



fe-Cifc *) . -e©16fiitt_hiBy- hmff (C<fc •) 

N^-fe^*jii?p*-fe^*-3a<?p-««B; y- mcje 
o> *ft&Ky-p;x*©7?*>y&&i«:-f s. y 

ftSCitfTS*. 
[0006) 

xm&!<C~mxm. BRTttlJWD?<f 'JZ$W.®2 
*>6)5C»). -£ttWi$gUcP3^*;bMOSFET4£ 
»fc. mttm3ftfcJ:5{C. BRTOVJ3 
>'JiA-±H:M3h 1 Nil 0, f©±OP*'il 

P^-XM$1 6tt. N-xtTjr*5/i-'jH|14rt(C*t 
183ft. »«©N"«*1 8fe<fc Wfgi££^$&<,> 20 
P'^2 0?:ffli-Ctim3ni. BRTB. 4J1PN 
PNfv-W*?**). iffiigy- h>yx* 
( I GBT) K(HTl>S. I GBT©J:5JCBRT«> 
&Mtt(C«2£©S;ft$tM0S (DMOS) ^CHzXKJ: 
OS&Sft, ^tonb/t^fc/^W©^?^ 
3ft*. U*>U I QBT4t*»tt»). B R T©±SBH 
ffl©P&$©4#©#**N~M$££tf. BRT«. t 

wtmi sz^tsp-^-zmm 6#«to4>ft< f 

-y3ftri>*£tcteivt i GBT4S&9. *ft{c<fc 

•3^-X«$©fitt**; BRT<fcO#JltiT©*t3ifS< 30 

I GBTTttitat6&t>) . 
MOT. N**&«ctt> P^-X l 6©iSg|U:Dfi$:£|6jK: 
fifWWKrtastClfflll^gC^iBHStl. N^ + ^2 2 
ZJtmtZ. ^te^H2 4». ^+*;l^JDc2 2*J«tUf 
P^-X^JUl 6iP^-X^2 0©ffl©->l>3>^ 
tA-©*I±«:lt;5N-it^=t->t;Kg 1 4©SB 
#2 3©_t*a5. 2M&Hi"J3>Ji2 4« < y-h® 40 

<bS©»KB 26«:j:») > s/ y 3 i«-©ai* <=> 
#i«3ft*. ±s^(ss2 8«. *N'*iw*i8. p-< 

-X«$l 6tej;tXP , ^2 0?r«a©*V-H/'- 

-^©Slffiifc&tf. S-tz;i>-cggpas&«-r* (HfcJ: 
tftfy-ffttMsj:^ . cfttctoy-f-y 
- FGi«:«^$nfcftii^a^fiEsns. 
^sssott^uxcic^fflitci^sn. jggpr 

[0007] SS. 02©±ffiH?r#liaLr. P«M1 50 
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6©-fe;b (*-fe;HiN ,f M«i 8£ffi**) *$J:tfP* 
mmOOtfr <#-fe*ttN'*«ttl 8*«*.ttl») « 

*ft^ft5fg»h*ntM-c&&3ft. 

#- FKKBH3 ftT I > * C 1 1fit>tft * „ 0 1 -ViZteB 

m&-c$>z»hat>, brtb. mtuixmms. 3 

8 1. 0 2 5#©J:^{C<t<ftie,n/c<fe©^ft^filj§?: 

[0 00 8) ^{C. H3»> *BRTfAVX©fi§ 
JS^-T. BRT©S-b;I/«. N^ + ^MOSFET 
32. PNPh5>^X*34, NPNh7>i>X*3 
6te.tc;w^5»Rb (^-Xftig©®*) fc^ifN" 
^18*ffi^.^ N"IW1 8*®Z.Z>&*z>m, fit 
7ftpJ©PNP l~5>yx*£^tJ„ P?t^MOSF 

et4«. 2-o<m^)immb-n>. pnpf?> 

yx*3 4B. P"I12-C^$ti5i5^, NH 1 
OteJ^N-xtf+^-WMf 1 4-C^SnS^-Xfc 

i^p^-xi er^sn^nu^^^t?., pnpf 

5>fX*38«. P"112-C^3Mi5^, N 
HI OfeJ^N-xeS+f+JHll 4T^3ft*-^- 

fcj:yp > ^2o-cipsn&3b^$**-r^„ 

P?+*;bM0SFET4B. P^-X 1 6Vm3t\Z> 

y- h 2 4©T©N-xe**i/+.iua 1 4<m®2 3 

[0009)01-3 ©gf*&a5©B R T©SM^-Ctt. 

y- h 2 4 {ciEmE*^p»s ft/cJt^> n * + *;vmo 

SFET3 2#t*>&&9. H 1 (CtjVT J: 5 «C t fVC-f 

^*jiofc)i*(Sj©^';^fm*^ft*. #y;w 

■r. -e-ft6©tttHr». *-A«iBP'<-xi«i 6 
e^tx 3 v mm (*v- k> K«*i«i«:»ft. x 

3 ? ^-Xg^tcJIB^lfijicEPttlSftSmE^?:** 

». N f *x3i>f 1 8*>6©^F-©!RA ; &3ltS§C'r© 

Z. ^-*ffiffiRb£EB5rr£xs -^^©S3B. y^ 
-fx© h U ^»te<J:c;«t^iiS£**i|fflI^S„ -S-^-f 

yx^^^y^T^ y-rsi. y-hmE^b3#* 

•JXf^-CSSft^S. BRT©f->^7« > y- 
h2 4(C*MV7X ; &E|UjnO > N-K'J7H©^ffi«: 
teC>-C P * + ^.;WMO S F E T 4 £*>(Cf ifC <fc 
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